In-hospital mortality is an indicator of the quality of care. We analyzed the mortality of under five years children of Pediatric ward of Aristide Le Dantec teaching hospital to update our data, after an previous study conducted ten years earlier.
I. INTRODUCTION
The child mortality is a major public health problem in developing countries. It is a good indicator for the main programs for children and targeted by the integrated management of childhood illness [1] and also for an evaluation of the quality of care in health facilities. Objective number four of the Millennium Development Goals aims to reduce the rate of 2/3 in 2015. In Senegal, the rate decreased from 139 ‰ in 2005 [2] to 72 ‰ [3] in 2010. The main causes of death in children 0-59 month of age are the neonatal diseases, diarrhea, pneumonia, malaria and malnutrition as an underlying cause. However, in the developing countries hospitals, the leading causes of death are various.
In a study conducted in the pediatric ward of Le Dantec hospital in 2002, the mortality was dominated by malnutrition and diarrhea [4] .
Ten years after this first study, we undertook this work to update our data and analyzed the contribution of malnutrition on the mortality of children 0-59 months *Address correspondence to this author at BP 18 119 Pikine-Dakar, Senegal; Tel: (00221) 77 6-57-70-97; E-mail: drassanesylla@gmail.com aged, hospitalized in the pediatric ward of the Aristide Le Dantec hospital.
II. PATIENTS AND METHODS

II.1 Study Setting
Aristide Le Dantec pediatric hospital is located in Dakar, capital city of Senegal. It counts 25% of pediatric beds in Dakar. The hospital counts about 700 inpatients per year and 3,000 outpatients. It is frequented mainly by a poor population from the suburbs of Dakar and regional health facilities. The hospital has a 72-bed inpatients.
II.2. Study Design, Population and Period
This was a retrospective study involving children 0-59 months of age, hospitalized from January 1, 2012 to December 31, 2012.
II.3. Data Collection
For each child we collected age, sex, reasons for consultation and / or hospitalization. Clinical evaluation was done until discharge and findings recorded. We measured the nutritional status of the children. Weight was measured to the nearest 100g. An infant length board with a sliding foot board to the nearest 0.1 cm was used to measure the recumbent length of children aged less than 24 months, and a wooden scale with a sliding head piece was used to measure the standing height of children aged 24 months and older. Mid-upper arm circumference (MUAC) was also measured.
Wasting was defined severe as weight-for-height Z score (WHZ) < -3 wasting and moderate as WHZ between [-3, -2] . Underweight was defined severe as weight-for-age Z score (WAZ) < -3, moderate as WAZ between [-3, -2] . Stunting was defined severe as height -for age Z score (HAZ) < -3 and moderate as HAZ between [-3, -2] . All these indices were calculated using 2006 WHO growth standards. Hemoglobin concentrations, C-reactive protein, rapid diagnostic test for malaria (RDT), serum protein were measured. The outcome of disease was notified.
II.4. Data Analysis
SPSS (Statistical Package for Social Sciences) software Version 18 was used for data entry and analysis. Categorical variables were compared with chi-square test or Fisher's exact test. The significance level was used for p-values less than 0.05, in the bivariate analysis. Associated factors were assessed by calculating the relative risk (RR) with confidence intervals at 95%. Logistic regression models were used for multivariate analysis. Each model included an anthropometric indicator separately. All the variables associated to child deaths in bivariate analysis were included in each model. Adjusted Odds ratio (OR) with confidence intervals (CI) at 95% were derived from the final models and the P value of the Wald chi-square for each variable was presented in the tables.
III. RESULTS
III.1. Morbidity
A total of 393 children under five years of 650 (60%) were admitted to the general pediatric ward ( Table 1) .
Of 393 children enrolled 114 (29%) were newborns, 72 (18.3%) children 29 days-11 month of age, 60 (15.3%) children 12-29 month of age, and 147 (37.4%) children 30-59 month of age, 255 (64.9%) were male.
The reasons for the visit or hospitalization were dominated by fever (80.2%), vomiting (44.3%), diarrhea (29%) and cough (19%).
A total of 138 (35.1%) had dehydration. The children 30-59 months of age suffered predominantly from dehydration, followed by those 12 -29 months of age. Neonatal diseases were the most common group of diagnosis found in 114 of 393 (29%). Of the 114 newborns, 108 C-reactive protein (CRP) were made, and 60 was positive (55.6%).
However, 99 of 393 (25.2%) had confirmed RDT malaria, severe in 48 patients (24 anemic malaria, 24 cerebral malaria). The prevalence was highest among children 30 to 59 months of age. Of the 393 children 60 (15.3%) had gastro -enteritis. The children 29 days -59 months of age were predominantly affected.
Acute lower respiratory infections were found in 51 patients (13%). The children 30-59 months of age were more affected.
III.2. Nutritional Status
A total of 90 children of 393 (22.9%) had severe acute malnutrition for WHZ as shown in Table 2 .
Severe underweight was observed in 84 patients of 393 (21.3%) and severe stunting in 30 (7.7%).
Of the 393 children 219 (55.7%) had anemia, 54 among them had severe anemia. Of the 219 patients 21 were neonates, 60 children 1 to 11 months of age, 51 children 12-29 months of age and 87 children 30-59 months of age.
III.3. Co -Morbidity
The proportion of dehydrated children was higher in children with severe underweight (52% vs 31.1% p = 0.001) and in children with severe wasting (56.7% vs 28.7% P = 0.000001).
The acute gastroenteritis was more common in children with severe underweight (28% vs 12.3% p = 0.001) and those with a severe wasting (26.7% vs 11% p = 0.001).
The proportion of children with anemia was higher in children with wasting (23.3% vs 10.9%) (P = 0.003).
III.4. Analysis of Factors Associated with Mortality
The overall mortality was 10% (39 deaths of 393 patients). In bivariate analysis following factors were significantly associated with mortality: severe wasting, severe underweight, moderate anemia, dehydration and the following diagnosis: neonatal disease, malaria and acute gastroenteritis (Tables 2 and 3) .
In logistic regression analysis, severe malnutrition diagnosed by WHZ or WAZ, dehydration status, male gender were the independent factors constantly associated with the death, in the different models ( Table 4) .
IV. DISCUSSION
Nutritional status is an important factor of morbidity; it is not always included in the initial evaluation of patients because the anthropometric measurement is not systematic. Malnutrition is a major public health problem in developing countries; despite its prevalence decreased, nutritional emergencies are recurrent in sub-Saharan area.
A previous study showed the link between the child survival and nutritional status [4] . Dehydration is known to the main complication of diarrhea. The results highlighted that 35% of our patients had dehydration. In a previous study [4] , diarrhea appeared as a factor associated with death. However, this study did not show the specific role of dehydration in the occurrence of these deaths. The results showed that, the children 30-59 months of age suffered predominantly from dehydration, followed by those 12 -29 months of age. However in few studies, majority of patients had less than 12 months [5] .
Anemia is a public health problem and is a target of various health programs of the child because of its impact on growth and cognitive development. The anemia is found in more 55.7% of our patients. In a population -based study [6] the prevalence is higher (86.5%) among apparently healthy children. In a hospitalized -based study the frequency of anemia is lower (4.5%).
It is well demonstrated that malnutrition is linked with infectious diseases because of immunodeficiency. In a previous study [7] , malnutrition was associated with infectious diseases as follows: diarrhea (51.4%), pneumonia (30.1%) and malaria (6.9%).
In this study, overall mortality is 10%. It is less than that recorded in few studies [4, [8] [9] [10] .
The risk of death in our patients is associated with severe malnutrition diagnosed by WHZ and WAZ. Malnutrition assessed by HAZ and MUAC were not associated with mortality. Dehydration was also independently associated with the occurrence of death. This result is different from a previous study made in 2002 [4] where the link is established between mortality and nutritional status assessed by MUAC. In this study diarrhea was other independent factor of death but the responsibility of the dehydration status was not well established although it was known that dehydration was the main complication of diarrheal episode. Two Kenyan studies demonstrated that the presence of the risk of death from diarrhea was multiplied by 2.5 [11] or 2 [12] , in children with severe acute malnutrition. A study in Zambia [13] showed that dehydration status multiplied by 2.5 the risk of death in hospitalized children.
Regarding the prognostic value of MUAC, this anthropometric indicator is not associated with mortality in this study. However two studies [14, 15] highlighted an association between low MUAC and death.
In our study, WHZ and WAZ were only to be associated with death. However, malnutrition defined as WHZ, WAZ or HAZ less than -2, multiplied by 4.2 the risk of death in a Kenyan study [11] . Also in our study, the HAZ was not associated with death. In contrast, in a study conducted both in Africa, Asia and Latin America [16] , the risk of death was 12.3 fold in stunted children. In Rwanda [17] , only the WAZ and HAZ indices were significantly associated with death.
CONCLUSION
Dehydration and severe malnutrition status were two independent factors associated with in-hospital mortality. It is therefore necessary to adjust our dehydration and malnutrition management. Also we recommend assessing nutritional status by anthropometric measurements in all under five years hospitalized children.
